Considering two metabolites as linked if they represent the substrate and product of a representing the predicted extended metabolic capability of the human holobiont provided by its gut ecosystem. Additionally, the map pinpoints 55 core reactions and 84 1 7 9 metabolites with no apparent connection to Homo sapiens metabolism, as well as 36 1 8 0 core reactions able to link Homo sapiens metabolites by reactions different to those 1 8 1 carried-out by enzymes encoded within the human genome. Not surprisingly, several core reactions are implicated in the production of short-chain 1 8 3 fatty acids (SCFAs), such as butyrate and acetate, which are known to have an active 1 8 4 role in normal human physiology (e.g. fuel for several cell types, regulation of gene 1 8 5 expression, differentiation, and inflammation) (24, 25) . Another hallmark of the 1 8 6 predicted minimal gut metagenome relates to the presence of core reactions implicated 1 8 7 in the production of several vitamins (B1, B2, B5, B6, B9, H, K1, K2, L1, coenzyme Metagenomic predictions. QIIME (30) scripts were employed during initial sequence 2 4 7 processing (Additional file 2). Briefly, datasets were independently processed as 2 4 8 follows; first subsampled to the minimum common depth. Then, chimeric sequences 2 4 9
were identified with usearch61 (31) and removed. Finally, sequences were clustered 2 5 0 into OTUs using Greengenes (32) 0.97 representative sequence dataset (May 2013) as 2 5 1 reference using usearch61. Subsequently, PICRUSt scripts were employed to first 2 5 2 normalize OTU abundances by 16S rRNA gene copy number, and then transform 2 5 3 normalized OTU abundances into KO abundances. Correlation between predictions and 2 5 4 measurements was evaluated using NSTI as a proxy for the Spearman coefficient, as 2 5 5 they are strongly negatively and significantly correlated (14). Tax4Fun (22), an 2 5 6 alternative metagenome prediction pipeline, was also employed with Global dataset 2 5 7 following the suggested standard procedure. Since more than one KO group may carry out a particular reaction, KO abundances were mapped to KEGG reactions. In cases where a KO mapped to more than one 2 6 0 reaction, all reactions linked to the KO were scored. KOs and reactions appearing in all 2 6 1 1 2 individuals in the datasets were defined as 'core'. Finally, the MinPath algorithm (33) 2 6 2 was used for biological pathway reconstruction from core KOs. with NetCooperate (23) using the Metabolic Complementarity Index. This index 2 6 5 provides a quantification of the extent to which two species may support one another 2 6 6 through biosynthetic complementarity. There is no threshold for 'complementarity' and 2 6 7 'no complementarity', and hence the metrics have to be employed in a comparative 2 6 8 manner (23). Here, the index was used to study both moieties of the human holobiont; 2 6 9 the human genome and the minimal gut metagenome. Hence, the reciprocal analysis 2 7 0 evaluates the relative strength of each moiety complementing the other. To do so, core 2 7 1 reactions were transformed into linked KEGG compounds, and then analyzed with NetCooperate. To further assess such complementarity, both the core reactions and the 2 7 3 reactions encoded by the human genome were imported into the interactive metabolic 2 7 4 pathway explorer iPATH3.0 (34). The datasets analyzed during the current study are available from their original source The authors declare that they have no competing interests. We thank the Bioinformatics Unit at CBMSO for their support. N  i  e  l  s  e  n  H  B  ,  P  e  l  l  e  t  i  e  r  E  ,  R  e  n  a  u  l  t  P  ,  S  i  c  h  e  r  i  t  z  -P  o  n  t  e  n  T  ,  T  u  r  n  e  r  K  ,  Z  h  u  H  ,  Y  u  C  ,  J  i  a  n  M  ,   3  2  5   Z  h  o  u  Y  ,  L  i  Y  ,  Z  h  a  n  g  X  ,  Q  i  n  N  ,  Y  a  n  g  H  ,  W  a  n  g  J  ,  B  r  u  n  a  k  S  ,  D  o  r  e  J  ,  G  u  a  r  n  e  r  F  ,  K  r  i  s  t  i  a  n  s  e  n   3  2  6   K  ,  P  e  d  e  r  s  e  n  O  ,  P  a  r  k  h  i  l  l  J  ,  W  e  i  s  s  e  n  b  a  c  h  J  ,  B  o  r  k  P  ,  E  h  r  l  i  c  h  S  D  .   2  0  1  0  .  A  h  u  m  a  n  g  u  t  3  2  7   m  i  c  r  o  b  i  a  l  g  e  n  e  c  a  t  a  l  o  g  u  e  e  s  t  a  b  l  i  s  h  e  d  b  y  m  e  t  a  g  e  n  o  m  i  c  s  eu  e  n  c  i  n  g  .  N  a  t  u  r  e   4  6  4  :   5  9  -6  5  .  3  2  8   1  2  .   L  l  o  y  d  -P  r  i  c  e  J  ,  M  a  h  u  r  k  a  r  A  ,  R  a  h  n  a  v  a  r  d  G  ,  C  r  a  b  t  r  e  e  J  ,  O  r  v  i  s  J  ,  H  a  l  l  A  B  ,  B  r  a  d  y  A  ,  C  r  e  a  s  y   3  2  9 H H , 
